Supramolecular iron cylinder with unprecedented DNA binding is a potent cytostatic and apoptotic agent without exhibiting genotoxicity.
The supramolecular iron cylinder, [Fe(2)L(3)]Cl(4) (L = C(25)H(20)N(4)), shows unprecedented DNA binding in vitro, inducing intramolecular DNA coiling and also targeting Y-shaped DNA junctions. We investigated its effects on proliferation and survival in both tumor and normal cell lines. Iron cylinder reduced mitochondrial activity of cultures with potency similar to cisplatin, inhibited the cell cycle, and increased cell death by apoptosis. Associated with this, we observed a lowering of the association of propidium iodide with cellular DNA consistent with an observed competitive displacement of PI from naked DNA by cylinders. Importantly, and in contrast to existing anticancer drugs such as cisplatin, the iron cylinder [Fe(2)L(3)](4+) was not genotoxic. In summary, the design of metal complexes such as [Fe(2)L(3)](4+) with potential anticancer properties in the absence of genotoxicity may represent a significant step toward therapeutic advancement.